
y 6 0 g /~v- 80 

H.B.Ky3He~OB, r.H.KoBaRb 

CODfillliHMR 
Ofih8AMH8HHOrO 

MHCTMTYT8 
RAIPHbiX 

MCC18ADB8HMR 

AYfiHa 

.,t:t;. D 
I tl-~ 

13-80-402 

YCTAHOBKA ~RH HEllPEPUBHOrO KOHTPORH 
KOHUEHTPAUHH PA~OHA B BO~E 

1980 



~ 

Ky3He~OB H. B.' ~csarb r .H. 13-80 402 
YCTBHOBKa ,QnR Henpep~B~OrO KOHTpOnR KOH~e~Tpa~HH 
pa,QOHa B BO,Qe 

OnHc~saeTCR yCTBHOBKa ,QnR Henpep~BHoro KOHTponR KOH­

~e~Tpa~HH pa,QOHB B 80,Qe, COCTOR~BR H3 KBMep~, 8 KOTOPO~ pa­

,QOH B~,QenReTcR H1 BOA~, tTBH,QapTHoro RnoKa perHCTpa~HH 

a -4dCTH~, n~pPC4~THoro 6noKa H caMonHc~a. YcTaHosKa MO*eT 

6~Tb HCnOJlb30BaHa npH npOTH03HpOBuHHH 3EMneTpRCeHH~ no Ha-

6niO,QeHHI() BPC'MC'HH~X DCpHa~~-<a' KOH~C'HTPBLlHI-1 pa,QOHB 8 nO,Q3eM­

HbiX 80,Q•:·x . KOHTpOJll() J'i"C TY!'W>I HI-!3K"C' KOH .IC'HTpB~HH 
-l'J 

- 1C KIOp~-</nHTp Pd,QOHti B BO,QC', 

p JI';OT <l [ · 'JfH:'HJ ll rdr0[' l Tl"l"HH R,QPpH~X JPaKIIH~ 01-iJ\1-1. 

>OOUI,CHH U.tT\1 T ., A;;~p H ly6H~ 198n 

n pt 13 80 402 
C.. r· t lin fny l't I 1 n 

B nocneAHee epeM~ AOCTHmeHH~ ~AepHo~ $~3~K~ HaXOA~T npHMe­
HeH~e B CaM~X pa3n~4H~X o6naCT~X HayKH ~ TeXH~K~. ~CnOnb3Y~TC~ 

OH~ ~ B o6nacT~ nporHo3~posaH~~ 3eMneTp~ceH~H 11 1 • 

0AHH H3 ~3BeCTH~X MeTOAOB npeACKa3aH~~ 3eMneTpflCeH~~ OCHO­
eaH Ha Ha6n~AeH~~ xapaKTepa epeMeHH~X Bap~a~~H KOH~eHTpa~~~ 
paAOHa a noA3eMH~x BOAax . Bnepe~e npeAnomeHH~H H np~MeHfleM~H a 
CCC P, OH T aKme nony4~n W•1 POKoe pacnpocTpaHeHHe a CUJA, .AnoH~H, 

K~Tae. K HaCTo~~eMy speMeHH y6eAHTenbHO noKa3aHo, 4TO nos~we­
H~e KOH~eHTpa~~H paAOHa B rny6HHH~X BOAaX ~BnfleTCR npeABeCTH~ ­

KOM 3eMneTp~CeH~R. 
CneAyeT OTMeT~Tbb OAHaKO, 4TO HH3Ka~ KOH~eHTpa~HR paAOHa 

a BOAe I 10-9 -10-1 K~pH/n~Tp/, XHMH4ecKaR arpeccHBHOCTb 
BOAHOH H OKpyma~~eH cpeA npeA~~BnR~T noB~WeHH~e Tpe6osaHH~ K 
4YBCTBHTenbHOCT~ H CTa6HnbHOCTH pa60T~ H3MepHTeflbHO~ annapa­
Typ~ ycTaHOBKH. Cy~ecTBeHH~M $aKTopoM ~BnReTcR Tat<me ~ cTo~­

MOCTb, TaK KaK An~ HaAemHoro nporHo3a speMeHH, c~n~ H MecTa 
3eMneTpRCeHH~ Heo6XOAHMO npOBOA~Tb Ha6n~AeH~R OAHOBpeMeHHO 
B HeCKOflbKHX nyHKTaX CeHCMOaKTHBHOrO per~OHa. 

B HaCTOR~eH pa6oTe onHCWBaeTCR ycTaHOBKa AnR H3MepeH~~ spe­
MeHH~X Bap~a~HH KOH~eHTpa~H~ paAOHa B BOAe, nOA06HaR npeACTaB­
nenHOH B pa6oTe 121 , 0Tn~4HTenbHOH oco6eHHOCTb~ on~c~BaeMOH 
YCTaHOBK~ ~BnReTCR npHMeHeHHe CTaHAapTHOH 3neKTPOHH0-$~3~4eCKOH 
annapaTyp~, 4TO AenaeT ee AOCTynHOH B ~3rOTOBneHH~ An~ paa­
fl~4H~X HCCfleAOBaTeneH. 

Ha p~cyHKe npHBeAeHa cxeMa ycTpOHCTBa ~ ¢YHK~HOHHposaH~R 

ycTaHOBK~. 0Ha COCTOHT H3 KaMep~ cenapa~~~ paAOHa /1/, 6noKa 
AeTeKTHPOBaH~R a -4acT~~ /2/, HSMep~TenbHoro 6noKa /3/, caMo­
n~c~a /4/ ~ ~CT04HHKa n~TaHHR /5/. 

BoAa ~3 CKBamHH~ no Tpy6onpoBOAY nocTynaeT B KaMepy cena­
pa4HH paAOHa, KOTOpa~ B~nonHeHa H3 Hep~aee~~eH CTanH. PacXOA 
BOA~ peryn~pyeTC~ ~ o6~4HO COCTaBn~eT ~1-2 n~Tpa/MHH. ~3 Ka­
MepW BOAa B~TeKaeT no Tpy6e /6/. Cn~B no Tpy6e /6/ TOHK~M 
/2-5 MM/ CnOeM o6ecne4~BaeT 3~KTHBH~H B~XOA paAOHa H3 BOA~ 
B o6~eM ra30BOH $a3~ B KaMepe. 

0T OKpyma~~eH cpeA~ BHyTpeHHHH 061teM KaMepbl OT Aen~eTCR BOA­
H~M 3aTBOPOM /7/. 

PaBHosecHa~ KOH~eHTpa~~~ paAOHa e ra3oeoM $a3e /8/ 3aB~C~T 
OT TeMnepaTyp~ BOA~~ AaeTCR B~pameH~eM 1 21 

K = 0,106 + 0,405exp(-0,05t) , 
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r,Qe K - OTHOWeHI-!e KOHI..IeHTpal..ll-11-1 pa,QOHa B BO,Qe 1-1 B ra30BOW ¢la3e, 
t -TeMnepaTypa BO,Q~ D °C. Bapl-!al..ll-11-1 TeMnepaTyp~ BO~ KOHTpOnl-1-
py~TCR c noMO~b~ TepMO,QaT4HKa /9/ 1-1 3aTeM Y41-1T~Ba~TcR c no­
MO~b~ e~pameHI-!R /1/ . Hanp1-1Mep, np~-1 I-13MeHeHHI-1 TeMnepaTyp~ BO,Q~ 
OT 30°C ,QO 350C KOHI..IeHTpai..II-!R pa,QOHa B ra30BOW ¢la3e B03paCTaeT 
Ha -14%. 

B Ka4eCTBe 6noKa ,QeTeKTI-!poeaHHR a-Hsny4eHHR pa,QoHa 1-1 era 
,Q04epHHX npo,QyKTOB l-!cno~b3yeTcR CTaH,QapTH~W 6noK 6A3A2-01. OH 
npe,QCTaBnReT C060W ,QeTeKTOp U-4aCTI-11..1 Ha OCHOBe n~MHHO¢lQpa 
ZnS(Ag)(lO), HaHeCeHHOro Ha CTeKnO H COe,QI-IHeHHOro C ¢l3Y-496. 
0T ra30BOH cpe,Q~ n~MI-1HO¢lop 3a~l-!~eH TOHKOH /- 5 MKM/ an~MI-IHI-!e­

BOW ¢lonbrOH /11/. AnR npe,QOTBpa~eHI-IR KOH,QeHCai..IHI-1 napOB BO,Q~ 

Ha an~MI-1HI-!eeol4 ¢lonbre nepe,Q HeH e KaMepe pa3Me~aeTcR HaKanl-1-
eaeMaR cn1-1panb /12/. 3KpaH /13/, pacnonomeHH~H Ha paccTORHI-11-1 
-4 CM OT n~MHHH¢lopa, CHHmaeT KOnl-14eCTBO HH3K03Hepri-14H~X a-

-4aCTI-11..1, 6oM6ap,QI-1PY~~I-1X n~MHHO¢lop C 6onbWI-1X paCCTORHHW 1-13 ra-
30BOH ¢la3M. KaK OTMe4eHo e pa6oTe121, 3TO cnoco6cTeyeT noe~­
weHI-1~ CTa6HnbHOCTH pa60T~ ycTaHOBKH. 
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YcTaHoaKa Henpep~BHoro 
KOHTpOnR KOHI..IeHTpai..IHH pa,QOHa 
B BO,Qe. 
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onOK /5/ o6ecne4HBaeT 
pa3,QenbHOe nHTaHHe 
3neKTpOHHMX CXeM 1-1 BM­
COKOBOnbTHOrO KaCKa,Qa, 
CO,Qepma~HXCR B 6noKe ,Qe­
TeKTHpOBaHHR a -4aCTHI..I. 

B~xo,QHOW KacKa,Q 6no­
Ka 6A3A2-01 ocy~eCTBnR­

eT ycl-!neHHe H ¢l0pMHPOBa­
HHe CTaH,QapTH~X HMnynb­
COB OTPI-II..IaTenbHOH nonRp­
HOCTH C aMnni-ITY,QOH 2,5± 
±0,5 B H AnHTenbHOCTb~ 
-10 MKC. 

B Ka4eCTBe I-13MepHTenb­
Horo np1-16opa l-1cnonb3yeTcR 
nepec4eTHOe YCTpOHCTBO, 
peri-!CTPHPY~~ee HMnynbC~ 

c e~xo,Qa 6A3A2-01 3a 
epeMR, 3a,QaaaeMoe one­
paTOPOM, AnR Henpep~B­
HOro H3MepeHHR KOHI..IeH• 
TPBI..IHH pa,QOHa 1-1 aBTOMaTH-
3ai..IHH Ha6n~AeHHH Hcnonb-
3yeTcR caMOnHWY~HH npH-
6op. 

Co6cTBeHH~H ¢lQH a-Ae­
TeKTOpa COCTaBnReT 
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-5 HMn/MHH. npoeepKa 4yBCTBHTenbHOCTH perHCTpai..IHI-1 a-4aCTHI..I 
B pa604HX ycnoBHRX npOI-13BO.QHTCR c noMO~b~ I-1CT04HHKa /14/ Pu-239, 
BBO,QI-IMOrO B 06beM KaMep~ Ha epeMR KanH6pOB04H~X I-13MepeHHH. AK­
TI-IBHOCTb a-HCT04HHKa -0,01 MHKpOK~pH. 

~Cn~TaHHR yCTaHOBKH B noneB~X ycnOBHRX npOBO,QI-!nHCb npH H3-
MepeHHH Bapl-!ai..II-!W KOHI..IeHTpai..IHI-1 pa,QOHa. 06HapymeH~ B~COKI-Ie CTa-
61-!nbHOCTb 1-1 HaAemHOCTb pa6oTM ecex ee y3noe 3a .Qni-!TenbHOe epe­
MR I 10 MeCRI..IeB/ 3KcnnyaTai..IHH B cnomHbiX KnHMaTH4eCKI-1X ycnoBHRX • 

ABTOP~ 6narOAaPH~ aKa,QeMHKY r.H.¢lnepoey 3a nOCTORHH~H HHTe­
pec K pa6oTe, T. Aw1-1poey 1-1 C. ATaeey 3a none3Hble coseT~ 1-1 noMO~b 
np~-1 HCnMTaHHI-1 YCTaHOBKH. 
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'IDIA'IWIECKHE KATErOPHH I1YBJIHKAUMA 
OB'hE,llHHEHHOrO MHC11fi'YTA B,llEPHYX 

HCCJI~OBAHHA 

HJuleKC TeM8TDa 

1. 3KcnepMMeHTanbHaA ~3MKa BWCOKMX 3HeprMH 

2. TeopeTM~cKaA ~3MKa awcoKMx 3HeprMH 

). 3KcnepMMeHTanbHaA HeHTpQHHaA ~3MKa 

4. TeopeTM~cKaA ~3HKa HM3KMX 3HeprMH 

5. HaTeMaTMKa 

6. ~AepHaA cneKTpOCKOnMA H paAHOXHMHA 

7. tH3MKa TA*enwX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenM 

10. AaTOMaTM3aQHA o6pa6oTKM 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw~cnMTenbHaA MaTeMaTMKa H TexHMKa 

12. XHMHA 

13. TexHHKa ~3H4ecKoro 3KcnepHMeHTa 

1~. MccneAoaaHHA TBePAWX Ten H *MAKOCTeH 
AAePHWMH MeTOAaMH 

15. 3KcnepMMeHTanbHaA ~3MKa AAePHWX peaKQMH 
npH HM3KMX 3HeprMAX 

16. no3MMeTpMA H ~3MKa 3a~TW 

17. TeopHA KOHAeHCMPOBaHHOrO COCTOAHHA 

18. McnonbsoaaHHe pesynbTaToa H MeTOAOB 
$YHAaMeHTanbHWX $H3M~eCKMX MCCneAOBaHMH 
8 CMe*HWX ofinaCTAX H8yKM M TeXHMKM 
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